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The purpose of this study was to evaluate soil characteristics 
under different management practices in rural and urban soils. Soil 
samples from rural areas in Kentucky were collected from a woods 
plot, a no-till plot, and a till plot. Urban samples were taken from 
an animal shelter, a middle school, and a high school in Memphis, 
TN. The soil samples from the rural areas were taken from a  
depth interval of 0-7cm and 7-15cm. Urban samples were taken 
from the A Horizon. The samples were analyzed for organic 
carbon, particulate organic matter, macroaggregates, soil pH, 
macroporosity and soil water holding capacity and soil water 
content at field capacity. The results show that soil management 
practices affect soil properties, however the magnitude of the 
affect differs. In general, urban soils had more variability in 
macroaggregates, soil organic C, particulate organic C and acidity 
levels compared to agricultural fields but showed similar variability 
with rural soil in soil water holding capacity and soil water content 
at field capacity.
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Evaluating Soil Characteristics In Rural And Urban Settings
Abstract
Woods Plot – The plot sampled was 
located on Stringtown Road in Marion 
County, KY. 
The plot had been undisturbed for 
several years, other than some 
sparse logging. The logging was 
performed with conservation methods 
in mind. The area has a steep slope, 
and the samples were taken from the 
Northeastern hillside. The soil was 
classified as a silt loam.
No-Till – The plot sampled was 
located on Stringtown Road in Marion 
County, KY. 
The plot is currently used in row crop 
production. The production rotated 
between soybeans and corn each 
year. The year we sampled the plot, it 
had been used to produce soybeans. 
The landscape had little to no slope. 
The soil texture was classified as a 
silt loam. 
Till – The plot sampled was located 
on a farm on Raywick Road in Marion 
County, KY. 
The field had little to no slope. The 
land had historically been used in 
tobacco production. In more recent 
years the field has been used to 
produce wheat, corn, and alfalfa. 
Cover crops are used each winter in 
order to preserve soil fertility. The soil 
texture was classified as a silt loam.
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Introduction
Soil management systems for agricultural production as well as 
landscaping of urban areas are of equal importance to maintain a 
better ecosystem. Previous research showed that urban soils had 
less organic C, more compaction, higher levels of acidity and a 
lack of nutrients. In the rural areas, the practices of no till and 
conventional tillage changed the distribution of these properties. In 
central Kentucky, the topsoil of long-term no till continuous corn 
(47+years) was 60% deeper than conventional tillage systems. 
Soil C sequestration in urban soils was 40% less in urban soils 
than in no till systems in silt loam of western Kentucky (Handayani 
& Cook, 2017). 
- The soil pH in both depths for the rural areas were between 4.5 to 5.8. The urban soil ranged 
between 5.3 to 7.8.  Less variability of soil pH values was observed in rural fields. 
- The SOC in the woodlands ranged from 4 to 6%, the till plot varied from 4.5 to 4.6%, the no-
till ranged from 3 to 3.5%, and the urban areas ranged from 1.9 to 4.7%. These show that 
the urban areas have the highest variability of SOC followed by woodlands and rural fields. 
- The lowest POM-C was in the urban soils (0.9%) and the highest was in the woodlands 
(5.1%). 
- The SWHC ranged from 55 to 75%, the FC varied from 30 to 50%, and the macroporosity 
(noncapillary pores) ranged from 48 to 69% across rural and urban areas.
- On average, the macroaggregates in the rural soils was 38% higher than in urban soils. This 
indicates that agricultural fields had higher aeration compared to urban soils. This study also 
showed that urban soil surfaces were more sensitive to erosion as indicated by lower 
percentages of macroaggregates (about 39%). 
Left: Overhead view of 
the till plot. The plot is 
highlighted in diagonal 
green stripes.
Right: Overhead view of 
the no-till and woods 
plots. The no till plot is 
highlighted in the upper 
left corner. The woods 
plot is highlighted in the 
lower right corner.
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- The high school, middle school, and animal shelter are the three 
urban plots. They were located within the Memphis city limits in 
Tennessee.
- All three sample plots were nearly level. None were maintained for 
anything other than landscaping.
- The soil texture for all three areas was classified as a silt loam.
*Pictures of the urban plots were not included due to legal issues 
regarding photographing minors.
• Soil samples were collected using a hand shovel. First, the field 
was divided into three parts, then five locations within each part 
were chosen at random, meaning that there was a total of 15 
sampling locations and three replications from each field.  The 
rural soil samples were collected from the depth interval of  0-7 
cm (shallow) and 7-15 cm (deep). Urban samples were taken 
from the A Horizon.
• The soil pH was tested using a digital pH tester at a 1:2 ratio. 
The test was performed by mixing a sample of soil with distilled 
water. Once the soil was suspended in the water, the pH tester 
was placed into the mixture, and gave a reading. 
• The SOC was measured using a loss on ignition test (LOI). A 
sample from each replication was placed in a small tin, weighed, 
then dried in an oven. Once dry, the sample was weighed a 
second time before being placed in a muffle furnace at 600oC. 
The difference in weight between samples from the oven and 
muffle furnace indicated the soil organic matter content. Soil 
organic C was calculated using the model implemented by 
Handayani & Cook (2017). Particulate organic matter C was 
measured using the method of Cambardella & Elliot (1992).   
• In order to quantitatively test macroporosity, soil water holding 
capacity (WHC), and soil water content at field capacity (FC), a 
sample of each soil replication was placed in a PVC pipe with 
cloth on one end. Each sample was saturated for 24 hrs. At 
saturated condition, soil samples were measured for the water 
holding capacity. After 3 hours of draining, the samples were 
calculated for macroporosity. Finally, after 24 hours of draining, 
soil FC was determined.
• Soil macroaggregates were measured using wet sieving method 
with shaking time of 5 minutes. The diameter of the sieve was 
0.25 mm. Samples that did not fall through the sieve were 
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